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At the outset, | liked the last issue, especially its appearance. The content is also very rich. | do appreciate
the entire team's effort to present something that is reader-friendly and educative. In short, it's edutaining -
AS Manekar, Dy. Director General, National Council of Science Museums






The World of Physics

Dear young readers,

Physics is hard to appreciate, but wonderful when you do. Physics
is about everything - the physical universe around us. Knowing a
little more about it makes you see things in a new way.

Physics is difficult. But, it is incredibly satisfying when you put in
the effort and understand it. | had a lot of trouble with physics in
college. After months of struggle, | realised that it was because |
never bothered to understand why | should study physics and how
I would be applying the problem-solving skills in real life. Once |

put in effort to understand that, | (&= got attracted to it!

And you know what? Understanding and being good at physics

makes maths easy too!

SK, sasikanth.c@ack-media.com

o

Cover artwork by Kashmira Sarode

No part of this magazine may be
reproduced without the express
consent of Amar Chitra Katha Private
Limited (ACK). Any reproduction,

modification, distribution, transmission,

republication, display or exploitation

in any way of the content(s), in whole
or in part, of this magazine is strictly
prohibited. ACK makes no warranties
or guarantees, express or implied,
written or oral, as to the contents of the
magazine, the information, materials
or opinions, included in this magazine.
In no event shall ACK be liable for
damages of any kind arising as a
consequence of using or following any
method or formula as mentioned in the
magazine, including but not limited to
direct, indirect, incidental, punitive and
consequential damages.

Consumer Complaints:
+91-22-4049 7431/35/36
customerservice@ack-media.com

Business Queries & Customer
Service Escalations:
sasikanth.c@ack-media.com

Ad-sales:
sm.meenakshi@ack-media.com

Credits:

Carisa R & Jayanthi V

Eric D'souza & Team

Heta D & Shilpi M

India Book House & Team
Janak F, Yogesh G & Team
K.K. Arun, Subir & Dan

Lalit S & Manali S

Mayur S & Team

Mirnalini Surendran
Narayan M & Rajesh Pathak
Prakash B, Sandya ] & Team
Sagar S & Shrikant W
Sandeep S & Team

Swati Gupta

VP Operations
Sandeep Padoshi

Digital Business Head
Shubhadeep Bhattacharya

Copyright © 2013, Amar Chitra Katha Private Limited. All rights reserved.

BRAINWAVE

Vol. 02 Issue 08 | August 2013

Editor
Sasikanth Chemalamudi

Consulting Art Director
Savio Mascarenhas

Assistant Editor
Priyanka Talreja

Design Lead
Kashmira Sarode

Jr. Designer
Saudamini Tambay

Resident Geek
Kayomarz Bacha

Founding Editor & Art Director
Vinayak Varma

Advisory Board

Arvind Gupta
Scientist & Educator

AS Manekar, Director

Nehru Science Centre, Mumbai
Hari Parameswaran
Scientist & Educator

Dr. Chandrakant Shukre
Astrophysicist

Maya Menon, Director

The Teacher Foundation
Geetha Narayanan, Director
Srishti School of Art, Design & Technology
Dr. Balaji Sampath

Aid India Foundation

Siddharth Rao, Director

Agumbe Rainforest Research Station

Subscriptions:
brainwave@ack-media.com

o

Brainwave is Printed and Published
by Vijay Sampath on behalf of Amar
Chitra Katha Private Limited Printed at
Indigo Press (India) Pvt. Ltd., Plot No.
1,C/716, Opp. Dadoji Konddeo Cross
Road, Byculla (E), Mumbai 400027
Published at Krishna House, 3rd

Floor, Raghuvanshi Mills Compound,
Senapati Bapat Marg, Lower Parel
(West), Mumbai 400013.

August 2013 O1



Vol. 02 | Issue 08 | August 2013

B RA I N w CONTENTS

In which we travel in

N &
an alien's spaceship
deeper into the
universe, know why
Einstein wanted to be
a plumber, discuss why
the chicken crossed the
road, and simply learn
to love physics ...

FUN-DO AND LEARN

m p.06 Toybox™ 4 m p.21 Planet Ninjas*

A p.25 Eye See* . m p.29 Magic Science*

m# p.30 Third Law* & p.36 DIY*

02 BRAINWAVE Aptitude guide: A Beginner [ Medium i Advanced @ Common




FUN FACTS READER CONTRIBUTION 17t

@ p.11 Evil Science @ p.22 Fan Fiction*
m+ p.24 Nuts & Dolts

@ p.28 Story Storeys
@ p.33 Arby Files

® p-23 Letters from Readers

® p.23 Solutions & Winners

COMICS

@ p.08 History Maker
A p.-10 Toon Talk

m+ p.18 Science Fiction
#* p.26 Multiverse

AN p.34 The Smarties

m+ p.39 Time Gliders

KNOW IT ALL MORE PRIZES!

@ p.05 Ask Us Why"‘ @ p-31Be a Smartenstein®

@ p.37 Pogo Challenge*

m & p.07 Flash News -
@ p.47 BW Fun-do Band

® p.32 Animalia
® p.47 BW Super-teacher

® p-38 Wacky Tech e p.48 Treasure Hunt®

® p.49 Spot the Errors!”

Words tagged with G have been explained on page no. 47. ‘ Win a gift!  August2013 03




I“IIEIEI THE SMARTIES

Dr. Dodo: Dr. Dodo is the co-founder of BW Labs
and is the last living dodo. He holds a PhD in
anachronomaly and parallel universes from the
University of Clockwindistan. He invented the
Galileo series of time machines.

IV skreet: Skree! is the other founder of BW
Labs. She loves dangerous experiments. She
makes mini black holes before breakfast and
has dark matter for lunch.

Arby: Arby is a genius who will grow up to be
Aryabhata. He came to the future, thanks to Dr.
Dodo's time machine. He is a fan of numbers,
banana fritters and robot wars.

Mr X: Mr. X, short for Xavier, was once Dr. Dodo's
student. X is as brilliant as Alby and Arby, and by
virtue of his knowledge of science, as powerful
as Bhoo when the situation demands.

Bhoomi: Bhoomi, a.k.a. Bhoo, is an enigma. No one
knows where she is from and how she came into
being. She is made up of earth, wind, fire, and water
in equal parts. Her alter-ego is Gaia Goel, a world
famous science sleuth.

Alby: Alby will grow up to be Albert Einstein
However, now, like Arby, he too has been
sucked into the future. When he is not
researching, he plays the violin.

Read more at www.bwmag.in/meet-the-smarties
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HOW DO
PLANES
LIKE THE
BOEING 747,
FLY INgAIR
EVEN WHEN
THEY ARE
SO HEAVY?

- Prathul Venkatesh

f something is heavier than air, its weight

makes it fall to the ground. Planes are
held up by a force called 1ift®, generated by
the plane's wings. When airplane wings
move through the air at an angle, they push
air downwards, like the blades of ceiling
fans do. The wings are lifted up by this.

Tk

by Srinath Perur

- Sty

The wings of planes are not flat, but have a
curved upper surface. This helps push the
air that is above the wing down and add to
the lift. Since the lift comes from the plane's
movement against the air, the plane has to
move above a certain speed in order to keep
flying. m

PLANTS HAVE NO
HEART. HOW DO THEY
LIVE? - Pratik Harihar

lants may not have hearts, but they

have mechanisms that transport food,
water and nutrients to every part of even
the largest tree. Hence, they don't need
hearts.

Most plants are made up of transport
tissue called xylem. Xylem has bundles of
narrow tubes that behave like drinking
straws. These tubes suck water and
nutrients from the roots and transport
them to various parts of plants.

Plants utilize the water, nutrients and
sunlight to manufacture food that is in the
form of sap — sugars and other nutrients in

water. This food is sent from leaves, where
it is made, to branches, roots and stems,
where it is stored as fruits or vegetables.

This transportation of food happens
through tissue called phloem, from areas
of higher concentration to areas of lower
concentration - generally in the downward
direction.

While plants utilize no energy to transport
water and nutrients through xylem, they
burn energy to transport food through
phloem. =

Have a burning question? Email us at
brainwave@ack-media.com with ‘Ask Us Why' as
the subject. The best question gets published
and wins two cool Amar Chitra Katha comics!
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Air Knife!

You will need:

* A straw
* A potato
* A pair of scissors

by Arvind Gupta & Kayomarz Bacha

(] ®
Method:
Step 1 Step 2 Step 3
Cut off the bent neck of the Hold the straw normally and Cover the tip of the straw
straw. stab the potato. What happens? with your thumb and stab

the potato. What happens?

— 5 Nl

- <
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Why does this happen?
By covering the tip of the straw with your thumb, you are trapping the air in the straw. As we know, air exerts

pressure. This pressure helps the straw pierce deep into the potato.

This phenomenon can also be related to Newton's law of inertia which states that 'an object at rest tends to
remain at rest, and an object in motion tends to remain in motion'. m

SCIENCE FACT

While pushing a bike or car, you notice that it is difficult to get it moving. But, it moves smoothly once it gains
momentum. That bike or car will stop only once external force is applied in the form of friction or brake.
o e

What is intertia? How is it useful and what are its applications in day-to-day life? Research and
email your answers to brainwave@ack-media.com. The best answer wins two cool comic books!

o e e

06 BRAINWAVE View the video at: www.youtube.com/watch?v=U7ZCX6vceHk
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Flying without
a pilot

he U.S. Navy has now

launched an unmanned,
autonomous aircraft the size of
a fighter jet! This drone can take
off and land from any carrier,
preventing the need of taking
permission to use airfields in

110 years of glow

ome mysteries keep puzzling

mankind forever. Doing just
that is a humble light bulb in
California. Situated in Livermore’s
Fire Station No. 6, this light bulb
has been working for the last 112

The joy of subtitles

other countries.

The drone, X-47B, is even more
special because it does not

need to be piloted or remote
controlled. Instead, this aircraft

is controlled by sending orders to
an on-board computer which uses
artificial intelligence to think for
itself, plotting course corrections
and charting directions.

years! Even with today’s advanced
technology and techniques, no
one can figure out how.

This mystery bulb was first
installed in 1901, replacing the
kerosene lanterns that then
illuminated the fire station. The
never-ending glow of this bulb
was not noticed by anyone for
the first 71 years. Things changed
in 1972 when an intrepid cub
reporter named Mike Dunstan

at the Livermore Herald News
cracked the story of 'the bulb that
never went off".

While critics warn that the
introduction of such Al into
military weapons systems is a
step towards the development
of autonomous ‘killer robots',
navy officials say the drone will
give them around-the-clock
intelligence, surveillance and
targeting capabilities.

Source: Daily Mail

This light bulb is about 3 inches
long and slightly rounder than a
modern light bulb. Inside the glass
is a jumble of carbon filament
that radiates about 4 watts of soft
orange light - about the strength
of a night-light.

This bulb has now made its place
in history by winning the title

of 'the oldest known working
light bulb' by the Guinness Book
of World Records and Ripley's
Believe-It-or-Not. m

Source: Daily Mail

(& stay glued to



Every once in a while, someone great comes along to unravel the mysteries
of the Universe and show us the path ahead. Sir Isaac Newton was one of
the greatest of such men.

O =
Written by : Snllun'th C g
G llustrated h;r I'lrnti F‘IW*“

Sir Isaac Newton, English F.hysicist and Mathematician.

Newton is regarded as one of the most Even after 300 years, Newton's Why are these laws 3o significant?

influential scientists of all time and as a laws are so significant that we Why should we study them?
key figure in the scientific revolution. study these right from grade 6 to ' i
- T — & engineering, and even after that! The universe is filled with and acts

the way it does due to forces -
gravitational, electromagnetic and
nuclear. Newton's laws of motien,
combined with his law of universal
gravitation, explain how various
physical objects and systems in the
universe move due to these forces.

He discovered the :Igniﬂﬂme of the
force of gravity, and formulated the
laws of motion that describe the
relationship between a body, the
forces acting upen it, and its metian,

The practical applications of understanding this are many. For example:
* What should be the tension in the rod by which our ceiling fans hang, to not fall off?

What should be the power of the engine of a bike to carry us even up a slope?

How can we build pulley, cranes and elevatar systems to lift heavy objects?

What should be the acceleration of a rocket to escape the Earth's gravity? :

How do planets, comets, satellites, stars and galaxies move? Can we study these and understand

the universe better?

08 BRAINWAVE



Anything that moves in the Universe Here's an Inumsﬂng
moves according to Mewton's laws of anacdote - it is said
motion and gravity - they are so precise! ﬂ-ﬂt’ﬂpm lmtlth:'f
And to think, Newton began this wanted him to be a
contribution at the age of 23! farmer. In fact, when he
“was 17, she made him
quit school and learn
about the farm!
Fortunately for us,
Newtan stayed pﬁeviﬂ‘l
and did not cooperate
until, after 9 menths,
his uncle Reverend
William Ayscough
helped Newtan get
back to schooll

Wi

) Mewran contributed to the development of sclence by

~ not anly setting into motion the study of modern

phy:i::l {and mthlni‘ﬁs]. but also by :nnu'ihutinq
‘immensely to astronomy, mtthumnﬂc& optics, alchemy
and chgmlsr.ry, He invented the n‘ﬂ!:ﬂng telescope to
study the motion of ncmlats and planets. He
investigated the refraction of llght. demonstrating that
o s:rl:m could decompose white light inte a spectrum of
_:n ours.

He even de',relnpad ul:ulum u]ﬂlllt! the mﬂnn af
‘these objects. The same formulae apﬁly, even today, to
build missile launchers, rockets, space probes,
satellites, cars and all other things that maove!

In 1705, Newton was knighted by the Newton's hlmt was as great as his head. It is said that ~ Moved by Newton's
queen during her fﬂ}"" visit to Trinity  his pet dog Digmend once caused a fire that resulted  accomplishments,
College, Cambridge. He was only the  in 20 years of Newton's work being burnt to ashes.  the English poet
second scientist to have been knighted! Mewton simply stroked the dog's head, looked at it ‘Alexander Pope
with pity saying, "Diamond, you know not what you  wrote the famous
hlirt-ﬂnm_l‘ and ':t.lﬂg'ﬁ'wr'ltin‘g g;galtn'l' “epitaph:

it is very difficult to fo:gﬂfw.-. a wrong done to us.
Imagine the amount of will and compassion Newton
had!

NATURE AND
NATURE'S LAWS
LAY HID IN NIGHT;

60D SAID
"LET NEWTON BE
AND AL WAS LIGHT.

August 2013 09



In May 2010, the space To put an end to our traffic woes,
shuttle Atlantis took off from the NASA is said to be working on a

Kennedy Space Centre with an personal flight vehicle called the
Puffin. It stands on its tail when

parked on the ground and can fly
at 140 miles per hour!

interesting piece of cargo on board - a
4-inch piece of wood from
Newton’s famous apple tree!

In 1996,
American physicist
Alan Sokal submitted a paper
to a very respectable science
journal called Social Text.
He waited till it was published
and then cracked up and
confessed that the paper
was loaded with senseless
jargon and made-up theories
on quantum gravity. What
‘nonscience’!

DZNOS DIDNY HIOMLIY
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PHYSICS?

NO.

PLUMBING?
YES!

by Priyanka Talreja

Let’s take a look at why Albert Einstein said he wanted to be a plumber!

“If | would be a young
man again and had to
decide how to make my
living, | would not try

to become a scientist

or scholar or teacher.

| would rather choose

to be a plumber in the
hope to find that modest
degree of independence
still available under

present circumstances.”
— Albert Einstein told The
Reporter on 18 November
1954.

Why did the greatest physicist
ever want to be a plumber?
Theories are many, but here is
the most popular one -

It was in 1939, just a few
months before the beginning
of World War Il in Europe, that
Einstein wrote a letter to the US
President Franklin D. Roosevelt
and alerted him of the
possibility of German scientists
developing nuclear weapons
for Adolf Hitler.

In the letter, Einstein expressed
his fears by stating that
through recent studies in
nuclear physics, it would be
possible to set up a nuclear
chain reaction in a large mass
of uranium, and that the same
phenomenon may also lead to
the construction of extremely
powerful bombs.

Before Einstein knew it, this

letter became the key reason
for the US to launch serious
investigations into nuclear
weapons. It is said that
President Roosevelt could not
take the risk of allowing Hitler
to possess atomic bombs first.
This resulted in America
successfully developing the
first atomic bomb during World
War Il and bombing Hiroshima
and Nagasaki!

This evil use of atomic energy
left Einstein shaken. In 1954,
just one year before Einstein
met his end, he said to his old
friend, Linus Pauling, "l made
one great mistake in my life —
signing the letter to President
Roosevelt recommending that
atom bombs be made.” m

Sad, but true:

Atomic bomb blasts sometimes
may not kill people, but will leave
them in a far worse condition.
This happened in Hiroshima and
Nagasaki. Many survivors suffered
from cancer, tumor and cysts.
Radiation effects are still being
observed in the survivors and new

generations, even after 60 years!
Most of the younger generation

of Hiroshima and Nagasaki were
born with abnormalities such as
prenatal blindness or deafness,
stunted brain growth, deformed
bone structure, and heart and lung
problems.

Even small scale use of atomic
weapons could devastate the
world’s eco systems. These
damages are likely to continue for
decades. Radiation can float in the
upper reaches of the atmosphere
and spread to the other parts of the
world or destroy the ozone layer. m

August 2013 11



Draco and Snowy
come. face to face
with the mysterious
uni®erse, again.
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rillian was sitting at her
T supercomputer going tick-tock-
tick-tick at her keyboard. It was a
very busy day. Working with the Supreme
Peacekeeping Force of the universe was not

easy. She had to file regular reports on the.
recent happenings, and her observations.

This time, there was a lot Trillian had to
report about. Two black holes had merged
to become one huge, mean, black hole. She
had also noticed the birth of five new stars.
Life all around was peaceful - there were no
star wars and humans hadn't yet discovered
any alien life forms.

Suddenly, almost startled, she looked up

at the calendar. She had remembered
something, - the date! It was the 20th of
August on the Earth! This was the day she
had met Draco and Snowy 10 Earth years
ago. And this was the day she had promised
to meet them again and show them more of
the universe!

She quickly finished her work and zoomed
off towards the Earth. She first travelled
to the Himalayas to get Snowy — the
abominable snowman. She spotted him

in an instant. He was carrying his latest
ice sculpture into his snow laden abode.
“Need some help?” asked Trillian, from the
spaceship's speaker. °

“Oh! Hi Trillian, I was just preparing
to leave with you. I’'m all set to go!” he
exclaimed.

“Ok then, let’s go,” Trillian said and pulled
him into the ship with the anti-gravity laser.

“Thanks Trillian. Let's now pick up the big
fellow,” Snowy chuckled. “He now lives in
Ko, the second highest peak in the world.”

“Really? He went to K2! China, here we
come.”

In a jiffy, the spaceship was over K2. Draco,
the dragon was just getting out for some
fresh air. Before he knew it, Trillian pulled
him into the spaceship.

“Heyyy! Stop doing that. I would have had a
heart attack right now!” exclaimed Draco,
while he sighed and exhaled some fire.

“Okay, now that all of us are together, let’s
head right into space. As always, I am short
on time,” said Trillian as the spaceship shot
up towards the sky.

“Trillian, I have a major question for

you - knowing about the Universe is very
fascinating. But, how does it help? Why do
we need to even bother?” queried Draco.

“That’s actually a very good question,” said
Trillian encouragingly. "Had I not read
about and understood the Universe, we
would not be having this conversation right
now."

“Huh? What do you mean by that?” asked a
confused Draco.

“Well, there is science behind everything
in the Universe, it could be biology,
physics or chemistry. Understanding the
Universe better is the key to every modern
technology we have ever developed - this
super-spaceship, for instance.”

“Wow! Please continue. Explain in greater
detail,” Snowy and Draco chorused.

“Ok. But I am short of time. So, we will
discuss only physics this time,” agreed
Trillian. "Physics is the fundamental
science. It explains how the Universe
behaves - from the subatomic level to the
extragalactic level."

“It describes the most basic objects,
the forces between them, and how they

August 2013 13



interact,” explained Trillian.

“Hmm ... can you give us some examples
so that we can understand better?” asked
Draco.

“Yes, physics tells us how heavenly

bodies behave, where light comes from,
how birds fly, and almost everything

else. Understanding these things, and
hence understanding physics gives us
extraordinary power over the world, right
from building computers to spaceships, and
driving cars to travelling in time.”

“It would not be wrong to say that every
invention ever conceived makes use of the
principles of physics,” concluded Trillian.

“Wow! I love the Universe even more now.
It is so exciting! Bright and full of light,”
said Draco.

14 BRAINWAVE O

“What? No Draco! It is not all

light and bright. Our universe
is completely dark. Most of it

is,” interrupted Trillian.

“But, there are probably more
than 100 billion galaxies in
the cosmos. Each of those
has between 10 million and

a trillion stars!” commented
Draco.

“Yes, but the fact is that most
of the universe is made up of
dark matter and dark energy.
The rest - everything on

the Earth, everything ever
observed, and all normal
matter - adds up to less than
5%!”

“Unbelievable! But, what
are dark matter and dark
energy?” asked Snowy and
Draco.

“That's a little complicated. But I will
attempt explaining it in the language of
the Earthlings. Albert Einstein was the first
human to realise that empty space is not
nothing. Space has amazing properties,
many of which are just beginning to be
understood on the Earth,” said Trillian as
the spaceship came to a halt, floating in the
middle of nowhere.

“The visible universe - including the Earth,
the Sun, other stars, and galaxies - is made

of protons, neutrons, and electrons bundled
together into atoms.”

“The rest of the universe appears to be
made of a mysterious, invisible substance
called dark matter, and a force that repels
gravity known as dark energy.”

“Fascianting! Please go on,” requested
Snowy and Draco, stunned.



Abquipj uiwppnos H10MuY

“Scientists on the Earth have not yet
observed dark matter directly. But they have
a few ideas for what dark matter might be.
It is hypothesised to account for a large part
of the total mass in the Universe. It cannot
be seen directly with telescopes; evidently it
neither emits nor absorbs light or any other
electromagnetic radiation at any significant
level. But, its existence and properties are
evident from its gravitational effects on
visible matter, radiation, and the large-scale
structure of the Universe. The Universe
contains about 27% dark matter.”

“If normal matter is just 5% and dark matter
is 27%, the remaining 68% of our universe
is dark energy?” questioned Snowy.

“Yes. As we know, the universe is expanding
and growing apart. Previously, physicists
had assumed that the attractive force of
gravity would slow down the expansion of
the universe over time. But when scientists
tried to measure the rate of deceleration,
they found that the expansion was actually
speeding up!”

“Our universe is dark and empty ...” said
Draco, stunned.

“..and it is growing apart, thanks to a
mysterious dark energy!” asserted Snowy.

“But you would know much more
about these things than us Earthlings,
right Trillian? Why don't you share that
knowledge with us?” questioned Draco.

“Yes, [ know more than the Earthling do.
But, I too do not understand everything,
friends. And I am sorry, I cannot reveal
more. I cannot fiddle with nature and
try to alter its course! I hope you guys
understand,” said Trillian.

“We do,” said Draco and Snowy together.

Suddenly, there was a loud, shrill alarm.

“What’s that?” asked a startled Draco.

“Oh, oh! That’s my boss calling for me.
Something urgent must have come up. I am
sorry guys, we have to rush back now.”

“Oh no!” said Snowy.
“When do we meet again?” asked Draco.

“On the 2oth of August next year, my time.
I shall surprise you guys again,” promised
Trillian.

"That's 10 Earth years! Till then, at least@
guide us on how we can research and
understand more about physics and the
Universe. You know that we cannot bear
the suspense for that long, right?" stressed
Draco.

"Well, ok. Start with reading about
the various laws of physics - laws of
motion, law of conservation of energy,
law of conservation of matter, laws of

, conservation of electric
charge, theory of relativity, Maxwell's
equations, etc. You can use Google. Physics
sounds like the most complicated subject
there is. But it isn't. The beauty of physics is
that it is simple, so simple that anyone can
learn it," encouraged Trillian.

"Just remember one thing - as vast as its
scope is, you will not be overwhelmed,
because one set of ideas in physics builds
on those that precede it. And if you are good
at physics - you can crack maths too!" she
concluded.

And before they knew it, Draco and Snowy
were bidding goodbye to the invisible
spaceship moving away from them in the
sky, from their respective homes on the
Earth.

In a blink, Trillian was gone. All of them
would now eagerly wait for the next 2oth of

August, Trillian's time. m
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The Basics: Matter Matters

............... o [IENNT
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[J
When two or more _ groups of two or more .
elements are_combmed, atoms held together by s
a compound is formed. chemical bonds. '
A compound is nothing .
but .
[J
[J
These :
[J
atoms can SR “OHULEN[DUB mixtures are .
by chemical means, but b h bi C
notbylanylphysical substances that combine ®
eeees to form one solution or <
means.
substance.

. (4
Examples : Water Example : Air

(hydrogen + oxygen) . ¢
. : oxygen + nitrogen +
Salt (sodium + chlorine) (car!l;(g)n dioxideind other ATD“
The

——— Y] (SR OXC)

that still
retain the
properties of

[H sese “U[KOLEN[OUS mixtures the element.

L]
are made of different

The basic, building /\ substances that remain

block of matter. physically separate.
This is the
substance that
cannot be reduced

This mixture is
composed of unrelated
or differing parts or

to a simpler state l )
by chemical @ elemen S..
means. As of date, Example : Cereal

in milk
there are

uplby bLY IOMILY

Each elements is
composed of only
one type of atoms. @
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Previously on Sherlock Dairies... ¥ __,,._ e
During their time travelling adventures, | ,
Dinesh gets separated from his parents and
E |IME i
lands in early 20th century London,
meeting Sherlock Holmes at 221B Baker
VELLING Street. An ardent fan of the world’s first and
greatest science detective, Dinesh begins
KUMAR.S & 9 - quizzing him relentlessly.

 Sherlock
| Diaries - 3

The conversation is interrupted when

Story hy: inspector MacDonald rushes in, secking
Sasikanth.C HnIE.Il;s;]help on a clzll:f — the Merlin i:lis}mnnd
I has been in the mayor’s family for
Artwork by:

generations is stolen. Before MacDonald
could explain further, Holmes deduces that
the inspector was in charge of security at the
mayor' s mansion and had stepped out lor a
smoke when the burglary occurred - leaving
the inspector awestruck!

Sarthak Sinha

Holmes refuses to budge from his seat saying that “he is the
highest court of authority and not someone you come 1o for
petty issues.” However, he gives MacDonald a hint - the

mayor’s dogs did not bark on the night of the burglary.

% e

Inspector Macdonald doesn’t get the clue and
leaves in a huff. But, Dinesh Fﬂs it right - the fact
that dogs did not bark tells that it was the job of
an insider, making it easier to capiure the burglar.
But, Dinesh hadn’t comprehended everything:

Please tell me - how did you know that the
inspector was on duty when the theft happened
and that he took a break o have a smoke?



L

Bravo, dear boy! This is what [ |
call abductive reasoning. From
irall B o drop of waler, a lnmcx'm can
Isn't that o obvious, dear boy? ! =5 - ¢ = mier lhe poss ility nf an
Why would the inspeclor be 50 =
concemned al the loss? He lost his
composure and is at the verge of
breaking down.

I gel it - the inspector is stressed oul
because he is afraid of something.

But,bhe couldn’t have been imvolved .

with the crime because if it were 5o, B
he wonldn't involve you in the case.

Under ordinary circumstances,
! .| I'wouldn’t have been impressed.
The logical conclusion, hence, can But, for someone as young as
only be that he was in charge of you, it is quite an achievement.
securily al the mayor's house when ' ! T
the burglary happened and now, he
is afraid that he would be blamed.

| You say that you know all about
| my methods, boy. How can you
not guess this then?

_— - > F i }
! Thdnk you, Mr, Hcﬂmm' ln "ﬂm Al D we call
this ‘Holmesian deduction’. What you say, ‘when
_ you eliminate the impossible, whatever remains,

Im'\-er improbable, must be the truth.’ I am an expert in the study of cigar ash,

1 even wrote a monograph, Upon the
Distincrion Between the Ashes of the
Various Tobacces, about it

. But Mr. Holmes, how did you know that Inspector
"‘I MacDonald had stepped out for a smoke? He could
-‘n hd\rc Just dozed off and not know what happened.




e e
I have demtcd some attention to this, and written | That is ereat! But. 1 am still as
about the ashes of 140 differemt varieties of pipe, | }]uzzlf_d m.,-i was before. How do you
uﬁ.ﬂn and ClEEtl'EllE lobacco in the little umnugr.lph i know what cigar the inspector
i smoked?

What inspector MacDonald smoked is an Indian

cigar. It gives out a very strong stench. Hence, it

15 only natural for me to deduce that the inspector
musl have stepped oul for a while to smoke il.

The smell, my boy, the smell.
It is only a couple of hours
since he smoked it

MNothing great, my boy. You hear, see
and smell, but you do not observe. |
observe and hence, am the best
delective around.

Wiow! 0 Itis i:'lCLIIl.Il" lu -.pee
\rnu in action, Mr. ][:1I|11=:h
[ am honoured.

Now, do not ask me how [ know that B
the mayor kept dogs. 1 was just
beginning to admire your intelligence,
Let us kt._t.p il that way.
i

Please leave me .1Icme lnr an ¥ SMC
hour. 1 need 1o exercise my brain. §§ T KIL L-:-:-Ls stg.’hsh :u:ld cml. hu.t sunks
There are some important 7 and spoils your health. I had to research so §
ms I need lo make. 8§ deeply about it because it is essential for my
trade. You see, most criminals smoke.

§ Righto Mr. Holmes. [ will
£o oul for a walk. I have
always heard that London
15 beautiful and has an
amazing weather during
this time of the year.
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ENERGY EFFECT Rt
operation of hydropower dams

can significantly affect natural
river systems and thus the
population of fishes. Coal mining
can be harmful to air, water and
soil quality. And when burnt,
petroleum products emit toxins”,
said Dr. Dodo.

sy
—

A

“I have also heard that nuclear,
solar and wind energy are
clean energy sources!” Pooja

exclaimed.
"What would you like to be switch to cycles!” answered Dr.
| when you grow up?” questioned Dodo. “Correct, but the ways we
| Dr. Dodo in a classroom at the generate energy from them are
end of his guest lecture. “What do energy sources mean?” not completely clean,” Dr. Dodo
| asked Suraj. replied with a smile. "Nuclear
| "l would open a bicycle shop,” wastes are hazardous and
said Pooja, the bright one “Petroleum, coal, nuclear, solar, manufacturing photovoltaic cells
quickly. wind, hydroelectric power plants in solar panels produces toxic
are all sources of energy. We materials.”
"Why so?" asked a bewildered get electrical and mechanical
Dr. Dodo energy, and heat from them,” Dr.  “Can we reduce the ill-effects of
Dodo explained. energy sources?” Pooja asked.
"We'll be out of fuelin the
future, right? And we needitto  “But how do these affect the “Yes Pooja, we sure can. But
run vehicles. So, everyone would environment?” Suraj enquired.  how will we do that? You smart
need bicycles,” replied Pooja students have to research and

firmly. “In more ways that we can email me,” concluded Dr. Dodo. ®

"Good. But that is not the only
reason young ones like you
should want to own a bicycle
shop,” stated Dr. Dodo with a
sigh.

"What else could be the
reason?” asked Pooja, curiously.

"The ill-effect of harming nature
for our energy needs is also a
reason why everyone should

SUOWIWOY) DIP3WDYIA :221N0S 2bDW|

e e
Research and email your solutions to Dr. Dodo at brainwave@ack-media.com to get a chance to be

| nominated for our Student Board as well as win a surprise gift!
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My trip to the
Bermuda Triangle

y love for adventure and challenges

began when | was a kid, and it has grown

with me ever since. | love physics. It
helps me create great gadgets to satisfy my deep
passion for adventure and challenges.

But my fondness for adventure nearly killed me
once. This was when | had set out on a mission to
solve the mystery of the Bermuda Triangle or the
Devil's Triangle as | would like to call it.

I took my newly made portable Wormhole
Creator (I hated the regular time machine as
it was an old piece of technology, plus it was
broken) and set the right coordinates. Once
ready, | pressed the small red button. Within
seconds | leaped onto the shores of Miami
through a wormhole.

There, | saw my chartered plane, which | had
already booked (via the Internet). On it, | set out
for my adventure. It all seemed fine till | reached

the Bahamas. There, the plane slowed down, as if
some (&~ invisible power was pulling the plane
towards itself. Somehow, | managed and kept
flying the plane. Suddenly, due to no apparent
reason, it picked up speed - faster than sound!

Soon, the plane was covered in thick black
clouds. Through the haze, | saw something flying
ahead of me. A saucer-like object; perhaps a
UFO?

I had a feeling that it would crash right into

me. | closed my eyes in fear. | don’t know what
happened after that. A couple of days later, |
was found lying on the shores Puerto Rico. | was
hospitalised for 7 weeks with 2 fractured legs
and a broken arm. | also had a severe injury to
my head.

| was very disappointedthat | could not crack the
mystery of the Bermuda Triangle. But, maybe,
the mystery is best unsolved. m

Email your science fiction stories to brainwave@ack-media.com
The most imaginative one gets published here and wins a surprise gift!

22 BRAINWAVE
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Winners of June 2013 issue are:

Toy Box:

Ask Us Why:
Fan Fiction:
Eye See:

Third Law:
Planet Ninjas:
Magic Science:
Sci-Q Time:
DIY:

Treasure Hunt:
Fun-do Band:
Practical Science:

and get nominated for the BW

Debanjali Mukherjee

Class Vth, Modern Vidya Niketan Aravali Hills

Faridabad

Dear Debanjali,

We are glad to receive the email from you. We
look forward to your active participation in the
contests. That will make the magazine even
more interesting. May you win many prizes!

SK, Editor

Student Board

The BW Smartenstein title, certificate and
mystery gift for March go to -

All Fun-do Band captains - ensure that each

of your team members visits and registers
individually at

Your team membership will be activitated only
after that. If you face any issues during the
process, write to brainwave@ack-media.com

May 2013 winners will be declared in the July
2013 issue.

Aparna P. R., via email

Dear Aparna,

Great to see such level of awareness in you. |
look forward to your email with the solutions
you propose to solve such issues.

SK, Editor.

Arthy Shaktibala, via email.

Dear Arthy,
Keep up the love for chemistry and write to us

whenever you need help. Congratulations on
winning the Planet Ninjas contest :)

SK, Editor.

August 2013 23
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Why did the chicken cross the road? ...,

Some men have been very serious and selflessly devoted their lives to
physics. But there is no harm in making them a litile fun-loving, is there?
Let’s pose a question to a few of them and see what they say.

Dear Physicists, can you please tell Brainwave, why did the chicken cross the road?

HUYe
CARp|

ZILBERTC: THE CHICKEN
60T ATTRACTED TO DO
IT. THE EARTH IS JUST A
8l& MAENET. ALL THINGS
GET ATTRACTED.

THAT CROSSiNG
SET IT AWAY FoOM T
NEGATIVITY,

TO GET A |

WANTED TO

BETTER B\ | ‘ gl i ' A BN LET OFF SOME
LOOK AT AN R N : \ V STEAM. IT WAS
THE STARS / ; ; ANGRY 8UT,

HE DID NOT
SLUCCEED.

4 ITwAs |
dPRESSLIRED [/
™ TO CRrOSs

IDWINY| YSAWOS HIOMIIY
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of Dettol in water to the light beam clearly. Pass the light in various angels till

1 Mix about 10 drops Pass light through the water using a toy laser. You will see
make it cloudy. 2 you see it reflecting within the medium, as shown here.

This phenomenon
is called internal
reflection.

You can
also cut
off the

top of a bottle

1e__md mlakeha Research what
unnel. Then, it is and what
make a hole

its practical
applications

are. Email your
responses to
brainwave@ack-
media.com and
you might win a
super comic book
pack worth

Rs. 500!

in the bottle
cap to enable
a stream of
water to pour
out of it. While
passing water
through the
funnel, point
the laser at
the hole in the
bottle cap.
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SUPERHEROES OF REALITY-LAND

Story by Privanka Talreja

Artwork by Jasjyot Singh Hans

If superheroes existed in a real-life scene, they would have made for some entertaining beings.

Q ﬁ/ﬁﬁﬁ

by if he studied physics,

You men have no shame?
There are children in this
colowy. Get out of here and
o 00 somewhere else.

=4 And get some clothes on,

26 BRAINWAVE
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Tumbling from here, rolling from there, you would have never known what’s falling out of the air.

know that the tension i his
web should be equal o the
welght of his mass
in newtons.

But, it would also mean that
real heroes would emerge.

I'm sorry miss, | didn’t
understand that, could

One needn’t be gifted I will erack
with superhero powers. this sum
A strong will is all one

needs to climb higher,
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Mirrors of the Eart

e look at ourselves in

the mirror at least once
a day. Mirrors show us how we
look. But have you heard of the
mirrors of the Earth? Yes, the
Earth has mirrors and they are
situated in the space. We call
them artificial satellites. They
reflect the looks of the Earth
and perform many other useful
activities.

Artificial satellites are
manmade objects orbiting the

Hidden Heat

here are several &=

Earth. They are different from
the natural satellites such as
the Moon. Artificial satellites
are used to study the Earth, to
help us communicate and even
to observe the Universe. We
can call them 'smart mirrors'.

The films and cartoons we
watch on TV, the maps we use
on our smartphones, and the
warnings we get about storms
and heavy rains are all because
of artificial satellites orbiting

. by Pushkar Samant

the Earth. Some of these are
used specifically to gather
information about various
stars, planets, comets and
other heavenly bodies.

The first artificial satellite was
the Soviet Sputnik-1, launched
in 1957. Since then, dozens

of countries have launched
satellites. Since its first
satellite, Aryabhata in 1975,
India has launched 65 “smart
mirrors” so far!

by Pushkar Samant

absorbed by a body while changing its state.

s around us, each working in its own

unique way — some make things disappear,
while some change the form or shape of matter.

One such power is latent heat. Ever seen ice
turning into water? Ever wondered how water
becomes vapor? The magic behind these is
latent heat. Latent heat is the heat released or

28

In converting from ice to water, and then
to vapor, energy is absorbed in the form

of heat. Similarly, energy is released when

the process is reversed. The temperature

of water during the conversion is constant,
which is why latent heat is often referred to
as hidden heat!

SUOWIWOD DIPAWID|IA :231n0S 2bDW|
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Coin Well .-

ll you need to perform this experiment  the coin, before the water overflows?

is a coin, water and an ink dropper. 8 — 10 drops? Why don't you try it and
let us know how many? You can even
Place the coin flat on a table. Use the compete with friends and see who places
dropper and start dropping water on the more drops on the coin, before the water
coin, drop-by-drop. Keep count of the overflows.

number of drops.

By the way, the record at team Brainwave
How many drops do you think will stay on is 49 drops. ®

To watch the video, visit www.youtube.com/watch?v= 6n9YrOdmOGO

o e

What is surface tension? Research and email your answers to brainwave@ack-media.com
The most enthusiastic response can win you a cool gifts worth Rs. 200!

o

Visit

our website
for extra
content

every month
- exclusive
for our
subscribers!

Visit www.bwmag.in/category/web-only-articles
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Teiclion\ere
by Bhoo Friction There

'Friction' sounds negative. But, when
it comes to physics, it is what makes this world go round, literally! Let's see how.

Knock, knock: We need friction to open

doors! Only when you hold onto the door Wallk the talk: Err, how would we walk

knob, can you turn it around, right? without friction around? Slipping as soon
as we step foot on the ground - life would
be so funny!

My bags are packed and I'm ready to go:

How would a plane fly without friction, | wonder. Brr, it is too cold: How very often do we
After all, it is the friction of air on the wings that rub our hands together in winter, to create
creates the lift for the plane to stay airborne! body heat and keep ourselves warm? Without

friction, that wouldn't have happened either!
- | -

: When dad'’s driving the car, he

e to

=i
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Be a Smartenastein!

We run more than ten activities and
contests in each issue. They can win you
many exciting prizes.

Participate in all the activites of an issue,
and you can win a merit certificate, the title
‘Smartenstein' and a mystery gift - every
month!

There are more than 10 activities and
contests in this issue. Turn to the index on

, check the features marked witha 'y '
out, and participate in them.

What are you waiting for? We have even

introduced a contest by Pogo that gives you
cool Pokemon goodies - on !

www.bwmag.in/category/bw-smartenstein

Join us on our fun-do video channel
as Mr. X performs some amazing
experiments and x-plains the
science behind them.

Mr. X will perform and publish your

experiments too! Just email them to
brainwave@ack-media.com

YUU % www.youtube.com/Brainwavemag
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et dogs shake their bodies in such

a precise and effective manner that

washing machine designers are
beginning to take inspirations from that!

Andrew Dickerson, a researcher at

the Georgia Institute of Technology
and his colleague David Hu used high-
speed videography along with X-ray
cinematography to see in detail what
happens, both internally and externally,
when a furry mammal shakes itself dry.

They observed that the shaking begins at
the head area, which provides a solid point
for the energy wave to propagate down the
animal's body. Sometimes, the head twists
more, resulting in higher amplitude waves.

Once a wave starts at the animal's head, its
body and skin shake too. Even though the
body shakes at the same frequency as that of
the skin, it cannot rotate as far.

32 BRAINWAVE

but what we
didn’t know
“is that there s
loads of ph 51cs

Very furry animals tend to have especially
loose skin, which whips around as the
animal shakes itself, increasing the
acceleration. This can be compared to
someone cracking a whip.

Dickerson's team discovered that animals
with smaller bodies must shake more rapidly
than larger animals. The tinier mammals
can experience up to 202 acceleration.
Larger mammals on the other hand, do not
shake slower than about 4 hertz.

The highlight of this research is that, the
frequency at which each animal shakes
its body might even be unconsciously
determined, based on nerve and muscle
dynamics.

In addition to building better washing
machines, these findings could lead to
improvements in dryers, painting devices,
spin coaters and other machines. m

Idden behmd



(We hear you! )

What is sound?

Oh, that's something that's all around.

We use the word ‘sound’ ever so often,
But do we really know what makes it happen?

Simple as it is, | would like to say,

Sound's made when surfaces vibrate away!
Be it the school bell when it goes tring-tring.
Or us humans, when we try to sing!

In the case of the bell, the metal vibrates.

For us humans, it's the vocal chord that shakes.

by Arby

We hear when these vibrations enter our ear,
Reflecting against our eardrum makes it
audible and clear.

The faster the vibration, the higher the sound,
Human ears can't detect anything less than 20
vibrations per second.

And if that sound's higher than 20,000
vibrations per second,

Un-huh, no human will notice, it never
happened! m

= 4
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THE SMARTIES F-oxT voue own eoar

STORY: PRIYANKA TALREJA ART § LETTERING: ABHIJEET KINI

PREVIOUSLY.. SKREE! BROUSHT THE PEOPLE X HAD INFECTED WITH A oem_r&égms BACK TO THE LAE AND

BHOO WENT LOOKING FOR THE OTHERS WHO COLLD HAVE BEEN INFECTED
z P I T 7

DR DODO, HERE ARE THE THREE INFECTED

PEOPLE. THEY NEED THE ANTIDODE, QUICK!
4 .
5 ] — o 4 -
_
- - =
Fi

OH, 6000/ THE CURE'S ALMOST READY. THEY WILL THERe, THEY SHOULD FectL getreR
8E ALRIEHT IN A JIFFY! e o A L

THANK

600!

I8

/ S — L

A

AN
3
aF s

\¥¥

OR CODO, T HAVE AWFLIL
NEWS. THE DISEASE 15 HIGHLY
CONTASIOUS; IT HAS SPREAD

TO MANY ALRELDY!

4

MOW, X,
WE'LL DEAL
WITH YOLU.

NOTHING TO PANIC ABOUT, BHOO. I HAVE
FISURED OUT THE CURE. ALBY, ARBY - FILL UP
THE PLANE'S DISPENSER WITH IT AND SPRAY |

ALL OVEPR THE CITY?

HOW COULD YOU sUYS FORSET? ¥OU
ARE IN MY LAB, I HAVE MY WAY'S,
WOW, T SEE THAT BHOO IS EXHAUSTED
AND CAN'T FLY TILL SHE RESTS FOR A
WHILE. S0, I AM S0ING TO SUEMERSE
THIS LA ... WITH YOLL IN 1T,

Ed

t
o

\
-
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—————T T Ty
TIME TO USE SCIENCE

AND PESCUE
OURSELVES BHOO!

USE YOUR ELEMENTAL POWERS AND
SUCK IN THE OXYSEN FROM THE
WATER. ONCE YOU SUCK IN ENOUESH,
YOUR DENSITY WILL BE LESSER THAN
THAT OF THE WATER. THAT WAY, YOU
CAN CARRY YOURSELF AND ME TOO,

TO THE SURFACE OF THE WATER.

I AM ELAD YOU TWO ARE
SAFE. I SAW HIM DRIVING AWAY
AND STOPPED HIM. LUCKILY,
THE COPS WERE NeAREY!

¥ FOREOT THAT DR,
DODO WAS HIS
TEACHER! HE'LL

NOW HAVE A &00D

TIME IN JAIL.

PHEW! IT HAS BEEN A
LONE DAY, BUT A
MIGHTY 000 ONE -

A HAPPY ENDING!
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You need:

® A transparent glass
® A pair of scissors

® Tissue paper

® Steel paper clip

® A pencil

® Water

! Cut out a small square
piece of tissue paper.

36 BRAINWAVE

by Kayomarz Bacha

Place the Carefully

3 square piece 4 and gently,
of tissue place the
paper on the paper clip on
surface of : the tissue.
the water. :

View the video at www.youtube.com/watch?v=g6ZbHvyVzq4

2pOIDS DIWYSDY] HIOMIY



WHY DOES THIS HAPPEN?

5

Use the
pencil to
carefully
push
down on

the tissue SCIENCE FACT:
paper, away
from the :
clip. m

o R ey R ey R ey R ey R ey R ey Ry

What is the science behind surface tension? Research and email your answers to
brainwave@ack-media.com. The best answer wins 2 cool ACK comic books!

MON - THU | g l nm‘ o i BRAINWAVE
9:30 PM ®

Time to grab exclusive goodies from Pogo! To win all you have to do is answer

this simple rebus. Can you guess the sentence hidden behind these visuals?

Can you figure out the science
fact hidden behind these images?

Belief

the

Send your entries to brainwave@ack-media.com




IT DOESN

GET ANY
SMALLER

by Priyankngalreja

We all know that atoms are the basic units of matter. We also know that the
human eye cannot see an atom without the help of a microscope. But now,
thanks to science, it is possible to not have a microscope and still see an atom!

'smallest' film ever titled
A Boy and His Atom.
This film is not the smallest
because it ends before
it starts. This film is the
smallest because it is made
with atoms! Confused? Read
on.

I BM has now made the

While the nanophysicists
at IBM were researching
on ways to move individual
atoms in order to invent
methods to store more
computer data in lesser
space, they created a two ton
microscope that magnifies
objects 100 million times.
This microscope is known
as the scanning tunneling

38 BRAINWAVE

microscope (STM) and
it operates at just above
absolute zero (-268 Celsius).

Though the body of this
microscope is that of two
tons, the actual microscope is
essentially a very small metal
needle that is moved over

a sample. By increasing the
voltage, the needle can also
pick up individual atoms and
move them to a new location.

A Boy and His Atom is thus
made by moving single
carbon atoms around a
copper surface. This film is
made of 242 individual stop-
motion® frames, each frame
being roughly 50 atoms wide.

Now here’s the interesting
part - a single human hair is
about 1,000,000 atoms wide.
So, if IMB wished, they could
convert A Boy and His Atom
into a feature film, and still it
would fit within the width of a
single human hair.

How crazily tiny is that! And
rightfully so, the Guinness
World Records has announced
that A Boy and His Atom is the
smallest film ever made.

Check out this film on
YouTube and let us know what
you think! As you watch it, just
remember - you are looking at
single carbon atoms moving
around. =



Join our team of time travellers from 2550 A.D.
whose mission it is to discover and learn more about
our Universe! August2013 39



Meet the team G/

AN SR

By 2550 A.D., time travel has been perfected.

This lead to the Time Glider project, run by a consortium of science and
engineering departments from all over the world. The aim is to gain a
better understanding of certain difficult, science-related issues. There

are various Time Glider teams, but the first mission belongs to TG-I, the

spacecraft commandeered by professor Patel.

Time Gliders Command has one directive: TG teams are assigned
to discover and explore, but are under no circumstances allowed to
interfere with human history. This may cause uncontrollable ripple
effects that may jeopardize the very future existence of the
Time Gliders agency!

Professor Patel s

Commander of TG-1, and co-founder of the International
Time Gliders Agency, he is commonly Rnown as “Prof*.
Born in KolRata, India, he boasts several Nobel prizes in
the natural sciences. His specialty is quantum physics
and string theory frequently causing him sleepless
nights. It is no secret that Prof loves hot curry, which,
according to him, helps him “to thinR better".

™ Amm— Deon

Pilot, and in charge of security. Born in Pretoria, South
Africa, Deon is a new recruit from the International
Space Flight Academy, and ready for adventure but
tends to be somewhat impulsive at times, finding
himself in dangerous situations. Deon loves anything
that is fast. As a Rid he was a champion in strategy
games on the Play Station 999, and developed an
interest in human history. Who Rnows, his Rnowledge on
this subject might even come in handy someday?

LiZ s
Engineer and data analyst. Born and raised on a farm
in Australia, she loved helping her dad fix equipment
rather than playing with dolls. She sometimes got into
trouble at school after altering machines to “improve™
them without permission! Liz developed a special
interest in nanotechnology and endeavors to one day
receive the Nobel Prize in this field.

s (JUasar

Logistics and timeline navigator. Quasar is, well,
basically from all over the world. He was conceived in

a Japanese robotics laboratory, but developed further
in India. Most of his parts are from China, but he was
finally assembled in Germany. Having a limited capacity

o e i e to experience human-liRe emotions, it is no wonder he
A/ ey 4 is wrestling somewhat to find his own identity. Quasar
Fm%’%q
L,

has a special taste for Castrol lubricants as it helps

SULNSLNS Reep his joints in tip-top shape.
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Previously... The Time Glider team narrowly
escaped a devastating energy bombardment inside
the infant Universe by managing to jump ahead in

time by about 1 billion years.

What a relief! That was the
most horrific ride of my life.

Yes - it's much better now, indeed! Not
exactly 1 billion year jump due to a computer
error, but with its continued expansion, the universe
has cooled down enough to keep us alive! Stars and
protogalaxies are busy forming.

Doesn't
matter where
or when we are,
I need an 4 I'm glad we're
. out of this!
energy drink.

Well, you could say
‘ordered chaos’, Liz.
Had it not been for a host

Ok, we need to assess - 2 B .
the damage and figure out i€ N e Y of exquisitely fine-tuned
what went wrong. We'll then -7 2

parameters, including the
Big Bang's inflation rate,
we would never have
existed!

commence repairs to the
craft.

It is mind-
boggling to think
that such a chaotic
beginning eventually
resulted in a beautiful,
life-sustaining system
such as ours.




Later, in the ship's living quarters ...

Thanks for the coffee,
Liz. I'm glad we still have
sufficient energy on board
to be able to replicate
this good stuff.

Hmm ... not
good! How long
do you estimate
repairs will take?

That's what T wanted to
discuss with you. There's permanent
damage to some of the fusion reactor
cells that can only be repaired back
at the agency.

Welcome Prof.
Here is my report.
Our ship took heavy
damage, I'm afraid.

Whaat? So
we're stuck

We only have sufficient

energy to jump about 500 million
y years at a time. And, after each jump,

w2\ itll take a week for the functional

cells to replenish their energy.

Aah swell, so we
won't be back for
Christmas!

B\Y’/ .,Look on the bright side, Deon. =

~

B We are now in the time of the first y

LB generation of stars, but the universe ~ We can't tell where we'll end up
P2 does not yet have the structure we if we jump in longer bursts, because
are familiar with. there are no identifiable beacons to
guide us. We may even end up inside
a planet!

_.-_ 5;'

Quasar! How on Earth
could this timing error
have occurred? You must
have misread the ship's
instruments!

Then what is
it ...an error in the
software programming,
or did our scientists

In my humble opinion,
I suspect a problem with
the software.

Big Bang cosmology was arrived at via the

/ work of many talented individuals over a span of - yes!
/ N-Negative, sir 150 years, and every prediction that the theory of T know.
E Y Vou can check the relativity and quantum physics made regarding the Check it
ik | origin and structure of the cosmos, were either out then.

A ships' mission logs.

observed or confirmed mathematically.




What? How could this
have happened?

Professor - I have
traced the origin of our
problem! It was a computer
virus that caused the
calculation error, but I have

\ now heutralized it.

A virus? Is that for real?! Surely
none of you could be behind this -
unless somebody had a death wish?

Over several weeks, the Time Glide
forward in time to get back to thei

Ok, let's
Jjump as soon
as repairs are

Has any of you noticed that,
each time we go forward in
time, the galaxies move further
apart from each other?
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The first visual confirmation
for an expanding universe was by
the great astronomer Edwin Hubble in
1929, after other brilliant scientists like
Alfred Einstein and George Lemaitre
had predicted it with their equations
of general relativity.

You have a point. But, do
yourself a favor and go read up
on the red shift of light spectra

and the 'doppler effect’.

Precisely. The same principles also
apply to the characteristics of light.
But I'm saying no more — go do your

homework!

Tha-a-a-at's better!

What you see, ladies

and gentlemen, is our
primordial solar system.

A nearby shockwave would
¥ have made the cloud rotate, and
as it began to accelerate, its angular
momentum, gravity and inertia
would have flattened it into a
protoplanetary® disk.

Protoplanets began
to form as a result of
small perturbations due to
collisions and the angular
momentum of other large
debris.

This is all a mouthfull,
Prof. But, can we take a
closer look at Earth?

We are now in
the Hadean era of
Earth's history - about
4527 million years in
the past.

What are those discs
surrounding the Sun?

' Ah! That confirms the
solar nebula® hypothesis! That

is residue from the original solar
nebula, a giant cloud which consisted of
hydrogen, helium and heavier elements
ejected by the supernovae of
other stars.

No way, Deon! It is currently a
very violent place, being bombarded
constantly with heavy meteor showers.
Tts crust is molten, and its atmosphere,
consists of dense gasses, steam and
interplanetary debris.




Liz, Quasar and you carry on with the
maintenance of our ship, to prepare for the
next jump while I go to my quarters. Deon, you |
keep a close watch on our surroundings

{ Space around us is hostile
with all sorts of projectiles
risking to hit us.

& ;
Am I
a lady, or
gentleman ... o

e notices something big in the distance ... /

A while later, Quasar is
outside doing further 1 ,
maintenance to the TG-1. E < What on
> earth is

that?
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Quasar to control - a huge
unidentified object is headed our way!
Control - come inl Control? Deonl!

I'm never going to make it
back in time to warn Deon!
Think Quasar - think!

There he is ... fast
asleep! The useless b...
No! I wasn't programmed Perhaps a small
to swear! electromagnetic pulse will
grab his attention! Sorry
Deon - nothing personal.

Whaaat?
Oww! What
the .2

Sir, there is a gigantic object on a
collision course with us - bearing 128
mark 4. We have to get out of the way!




Step 1

Form a team with four other friends who are
not subscribers of Brainwave.

Step 2

Give your team a name (e.g. The
Smartensteins) and choose a captain.

- Step 3

Email the full names of your team, members
and captain to brainwave@ack-media.com

Step 4
Click on the website link that we email to
each of you and register.

Step S

As a team, perform DIY (P24), Toy Box (P8),
Eye See (P27) and Magic Science (P35)
every month. Submit your observations
and start winning!

Go, gather your T
friends now and have
five times the Fun!
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Win gifts throughous the year
- while you learn with fun!

~ Bvery rhonth, the best team wins goodie-bags
wjth posters, comics, COs, cool BW friendship
. bands and more. -

: ';:'}'I'Rt"l':he énd_oF each year, the top 5 teams win
~ the BW Fun-do Band 'Hall-of-Fame' certificates,
mementos and t-shirts! The top most team will

also win a rolling shield.

wwW.bwmag.in/fun-do-band

BW SCIENCE

We all have teachers who inspire us to love science and to

ask questions with an open mind. They could be at school : Email their name and school
or they could be friends and family members. Nominate along with 100 words on why
them for the BW science super-teacher awards and let the ! you are nominating them to
world know about them!

If your nominee wins, you get a cool gift too!

www.bwmag.in/bw-super-science-teacher-awards
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2 WINNERS
GET 2 COOL
BOOKS,
EXCLUSIVE
FROM
LEADSTART

: ) PUBLISHING!
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~ top two entries will w
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Email your answers to brainwave@ac edia,
‘Treasure Hunt’ as the subject,

5 L«uw

The BW Student Board members
work with our editorial team and
make a difference to the magazine.

In addition to this, their work is
published in the magazine and they
get to lay their hands on all BW
products before anyone else - for
free!

At the end of their tenure, we
award them with certificates and an
honourarium of Rs. 1250 each.

For more information, visit:
www.bwmag.in/student-board
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pO5

Lift: Lift is a mechanical force that directly
opposes the weight of an aeroplane and holds
the plane in the air. Lift is generated when an
object moves through a fluid such as air. This
happens due to Newton's third law of motion.
To understand the concept of liftin greater
details, visit NASA's website at www.grc.nasa.
gov/WWW/k-12/airplane/lift1.html

p15

Thermodynamics: Thermodynamics is the
study the relationship between heat and
other properties such as pressure, density,
temperature, energy and work, in a substance.
The focus is on how various energy changes
happen within a physical system.

p22

Gilbert: William Gilbert was an English
physician and physicist who lived in the 16th
century. He is remembered largely for his
book De Magnete, and is credited as one of
the originators of the term 'electricity'. He is
regarded by some as the father of electrical
engineering or electricity and magnetism.

Huygens: Christiaan Huygens, was a prominent
Dutch mathematician, astronomer and
physicist who lived in the 17th century. His
work included early telescopic studies of the
rings of Saturn and the discovery of its moon
Titan, the invention of the pendulum clock and
most importantly, the wave theory of light.

p30
g: g stands for the acceleration imparted by
gravity at the earth's surface. 1 g = 9.8 m/s2.
Accelerations that are greater than 1g are
usually expressed in multiples of g, such as 2g,
3g, etc.

p36

Stop Motion: Stop motion is an animation
technique to make a physically manipulated
object appear to move on its own. You can

GLOSSR

check out a sample at www.youtube.com/
watch?v=GljoSxjizul

P42

Solar Nebula: Our solar system began
forming within a cloud of interstellar dust and
hydrogen gas. The cloud contracted under

its own gravity and our Sun formed in the

hot dense center. The remainder of the cloud
formed a swirling disk called the solar nebula,
out of which planets, moons, etc. formed.

@3@@@ Srrors

Finished reading the magazine?

We have an innovative contest instead
of a quiz this time, Win it and a
mystery gift worth

S. 500 is yours!

What you need to do:
Thetre are a few mistakes in this
magazine, They are either science or
English grammar related, Identify as
many o? these as you can and email
us at brainwave@ackmedia.com

Please ensure that you mention the

page and paragraph numbers of each
mistake,

000000000

www.bwmag.in

www.bwmag.in/category/parent-teacher-guide

www.facebook.com/brainwavemag
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SUBSCRIBE NOW!
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SCIENCE I3 JUST A GAME

#43 Trparsune Mint
Win cool Bk
irom

LEADSSTART §

Why pay % 60 every month (that's 3720 a year)
at your news-stand to enjoy Brainwave?

Now, Brainwave is the perfect balance of science
and fun, which will make you call your friends up
and say, "Guys, let's play science!"

You get 48+ pages of comics, stories,

experiments and contests. There is a Treasure Hunt
too! You can win many exciting prizes and even be
on our Student Board.

O 1 year: Brainwave - 3580
[ 2 year: Brainwae + Mystery Gift of 3299 -31150
[ 1 year: Brainwave + Tinkle magazine - 3880

Student's Name:
Guardian's Name:
Date of Birth: (DD MM YYYY)
Address:

City:
State:
School:
Class:
Email (Student):
Email (Guardian):
Tel of Guardian: (R):
Mobile:

Guardian's signature

O CREDIT CARD
Card Type: [ Visa OMasterCard

Please Charge3___ to my Credit card
Number below:

Expiry Date:

Card member's signature
0 CHEQUE/DD

Enclosed please find cheque/DD no.

drawn in favour of 'ACK Media Direct Pvt. Ltd.'
on (bank) ,
for the amount ,
dated / /

O CASH:%
Submit this form along with your payment to the
assigned school staff member.

Visit: www.amarchitrakatha.com
Email: brainwave@ack-media.com

ACK Media Direct Pvt. Ltd., Krishna House, 3rd Floor,
Raghuvanshi Mills Compound, Senapati Bapat Marg,
Lower Parel (West) Mumbai - 400013.
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CELEBRATING YOUR UNIGUENESS
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join us on facebook/classmate
BECAUSE YOU ARE ONE OF A KIND

Email us at classmate@itc.in or call 1800 425 3242 A



RNI No. MAHENG/2012/42382

| tattoos iS here! Get one

-¢00!
lich range of crazy’ -
. wo Parle Melody toff.eaf. Wear th
your attitude and pling it On-

1
re you gef, the better YoUr style!

tattoo free with
like you wear

Collect them all - the Mo

@ everest/PB/276-13

Offer valid till stocks last. Stocks also available without this offer.

WHAT IS5 BRAINWAVE?

Brainwave is a children’s science magazine from the house of Amar Chitra Katha and Tinkle.

We understand that each child has a different aptitude and love for science. Hence, we simplify
science into forms that excite them - comics, stories, fun-do activities, contests and fascinating facts.

Give your child a Brainwave, and science will be just another game!



